aaUII am IjAlt foUil gL^Uf 

Jikl j$JI - *♦ U/Y* W tf-aljAlt plait 


o 

taiL^j Jl 


V 


,1 mffl : 6 ^L 4 f 

♦♦ ♦♦ 


T*U/ VtA, &jUI 

^L&Lm d'iJ s «y^ 2 l 


5 -^S-i 

mjaJI 

.J!. tj» 

»w» 

j^ 4 l 














































M ( Y A ) AailjSII iJImm jm 

Aaatj^l rtjlj)tn)a ^JUaJI 
m!j£I! p*L*i ^U!$ 


iU^\yX\ fimk) 




4AAd( YA )A«talj£Jf AA& 
(i) tad Mall tdUMd 
AJj)>Miia ^JUall ^Jb>$ 
(bdljfll |takLu JtAdUil gaAiUIlj 

5 *$* 


: S»ll 

. dij 6 iptii 


j •« 11 |i ilir illg (mI&mJI^ 6jljj 

<mIs 1I 4U^UI Aaul; Jl pUil b^UaMI gUu«l 

Jsifl Jjjl - Y« U/Y. IV ^IjJI ^Ui 
1 ; -;<■< : #JUI 
Y.U/1/YA , jjjUl 

tidL^Lri taiUd i IuLaXI tpej 


«UAl> 4 l j»Aj 


- /(i 4 pU j) ) k _jLyi r -( 

_ :3 _-jj_II 

- ■ cr"j-(*— b 

-\ 

-Y 


: tadbLJt tkAtAi gaJaftMlI 5 *tai^ 
ajLaXI tadLLd am rt AjUao^ 

. tataJUdlt Jrt L^MtaHril itafi 


T*U/T*WjjVl jjJtlt - AjuvI<L dIaI! 4it^j 









































Y* U/Y* W Jjjf j*L_jdl - JjVl JJJ_Jl - cL 


jSUt - A 4 Util A A u/IjlAJI 3^1 ^ 


6j&S)lo d^lajdSi 


_ VI jjjjj ^ ^ (jLdlaV I A-uil A llmj CCc. - 

/Aa^i (^^) A-ul^jS CjIaLuo ACc. - 

. till il jliuua (_5^-3 4(jl^lla'il AaJ^jS Cl )\ CCc. qaj 4A11ujVI ^sj!jj (j-« c£Li - 

.(dtfrLui Cj^Ui'l: j jjl-kN I j^aj - 

.A^jC (“l • ) jULOU A_L£]| A^l - 

■ AjUsu dil ajlilll a 1ft ijSl .. 4-iSUall ^ jjjfr 

Igjjda 4 Aid'll “Ladaj (jlsdaVI Auil^)£ A-ada jja (J£ ^ ld& dll ajWMI I jiil 

.AdLaJ ^.aJI (_Jj3 I-112l Aj3 j£3j 4AjU*j (Jljdl )Js!\ 
Aill^ll (Jj^«a AkHuil j»Cc.j idLa^gi (j^«l >^^jll ^alallj 4 AjldlU jjjVI 1 °' II ^lall ~ aAU ml 
a^Luia] Ad_aJl Aid AAdiU Aj-^ij-^i dal I Ad uiaII 4. d 4AiltLall aIj uibU 4^1jjld dc. 


AlloiVl 


CP 


.l^jll ojldVI £-a a"ild..^) ^3 AjdVI JLaSldl (j£>aj (_£^)d 

jaSfl j! ( 1 ) (j c. L_id 4jjLiiaiVt Ailli-all A ldS/1 <j c. lildld dc. 

;d.dj (jj JAxla (jA jLUVl 4-Ld! (jC- Llddl dc> 

_(Jl jjai (j£l ^LalS ^allaJ A^42kj-a]l Ajldl/I i _ s -ic- (Jl.}}l j-a^ll dl j o^llcll Jila 

|d| 4 *LjdVI : Jlia 



© 


© 


© 


© 


.A ~v ;%ai Ajldfl 4. Uadi A-y )%t^i Ajld Clnd j 4- Jadllj 4~~u5 ^ ‘1 L.A Ajld dud 111 La Aid ^ - 
.Uaa. AjL^VI 1 UaL AjU. 1 d^ij i_ilaCallJ 4~~LaS ali 4 A^ta-k^a AjLs. 1 dll^.1 111 La aSL^ ^j - 

ji j-aj jj£| ( jlc- JjUilll 111 ^ JAxla (ja jbla.VI) dC. jdjdl Aliui^l AjLa. ^ 

.Ua^ AjUVI jjj*j : AjL^V! j!j£j 


Y*>A/r*>v jyvi J jjiri-ajt^i > aJ2La^2Lka^ 











































Y*\A/Y*W ,*1 »Tl - JjVl jji 1 tt - »1 - 4_4L*Jl 4 A , J jjJl ^LUjI 3-al, ^ i?< ^jl -»■" -»i 


♦ J^LalJI j£'± Sj^-U * VibwJl wv,US 1 

J <L*J VI AAurtV I 


:(o) jt(<) ^jLvV! j-OO - ^ 
: 3jLoth <Jc. Jl Jlfl ^r.U-ii£»*Sl l-u£1 

.<Llc l_ljII J j>L>JI ^^3 ju jl>JI 4 i <tu 3 jL' 3 1 or. (I) 

.I 4 JIj3o»I J I Ci Llljj v (j£ 6 j jJllgS \ ju jl>JI j»l^C>Lt.L^ > . 4 ji <a t* . (<_j) 


*(^) jUO O* - v 

JJOO^ 

JLyj jj-j disLial juc CjL_c£)Vi j_pjv i_3^SLujSjI_4 2jlcI§ (j «tV<*i (1) 

L^lsL^bl _Lul 4 ,>> .A ^ ,, Tt j>j_cuiL3j-xll Ci I_j_s»*JL« j-j o3_I Jjj_j lif (lj) 

• JjjLjijj»j-2 - J_uLl« -2 


Y*u/r*wj/vi jjjLri-a^i > 4ir2La^ai6^ 













Y* U/Y* W jjJt j*L_jdl - JjVl jjJ _Jl - cL 


jSUt - A_4 LjlT1 a a 3^1 $ Hi *»^al 


:(o) ji (i)^^ji^yi Jt po-r 

> 4_U Lt^SCJ I fit 3 IjLqt Ls ^A3J 

.^u^Lu^jJ I jw«JI j \s>*.Lu jLic ojUJI (i) 

. JL) JL>it t \Jlu3 4-JL>. ^ ( _ y lSLI ! (t— )) 


^CCluj I - 1 

cjj ju il c-cu/lj jj£u 4 -JI^jjjLJI jUjjJLS J^JL>wa 4 £lLi»l -U£, ^JLa JjJL>i_« 

j^u^aVl ljLjJjJL>i_« 43 Lial jlLcJ a <!<?->. «TI jjju^t I (j^ia^'v ^^3 

** ** 

9 - 9 - 

. L tig -» 1 ' »I L-LXU Ij jj^SwU 7 X _Lxl I (J ji >u 9 I 


PCl5 (g) ^ PCl3 (g) + Cl2 (g) ; Ah = (+) »^ - 0 

: jgJLbujJi} 1 JujjJIZ 3 jLaj jSUj 


2L>»j.a 

. Jajuial I (j*V<n 
. j jiSLI I JLiJ^eJ 1 43 L*b 1 

.jLi>. J_aLi AiSLial 


CD 

© 

© 

© 


Y*U/Y*W JjVl jjJLTl-ajt^UtSLO^ 












Y* M/Y.W ijjJI fL.*!! - JjSri jjJ_N - *L 


jSUl - A aLall 4 j^jQll A o/ljJJl S^l 4 i7( 


t j-ltaiull £4 ujJL>0 I3U - 1 
JjJL>l4 JjuUxuI 131 
9 jLub 2ulv j»jjjLJ1 


: <LuL l 4 - «5^1 ujV ^Lx^JLj ^lx3» j - V 
jjjAS 31 lUj ij^LJ I o j>. ^yJLi. J^l>J i_iuS 


y*u/y*>vjjVi jjjLri-a^i > 4ir2La^ai6^ 

































































y* u/y* w j*L_jdi - j jVi jjj ri - cL 


jSUt - A_4LjlT1 a A 3^1 $ Hi T^al 


: dJLiJjVI j»LlaJ UUttgfc fiMJ VI L- u Si - A 

CH.-CH-CH -CH-CH, 

I , 

Br : j| 

CH-C = C-CH-CH 

I :l^b 

CH^-CH 



I J tjjJjSJ I 1$J tA A C. Jl 1 ^ iZuXi <_d * .(jiu U3iJ • ~ A viA jJ - \ 

uVS^U islI c-ctSjJ ^3 JU 


y*u/y*wjjVi J jjiri-ajt^i > aJ2La^2Lkau 
























































Y* M/Y.W ijjJI fL.*!! - JjSri jjJ_N - *L 


jSUl -4_4L*Jl 4 4 _Lul J jj! 5.31, $ uI ^jl -»-"al 


*(^0 J* (') O*- >7^ - ' * 

: SjLudt <Jt jJl ^ y^J LaJl £sUfi^«a^Jl 

(JS Lo 5^Ui 4j ^SL«JI j-^3 LutlI -^j l>r JLc, 4<-L»c (I) 

. L^-l 3 j-l&IlC. 

^J^LatUJU 4Ju4 ,»j MJ' t 4_»_« ^JLsl^J ^ -v. juS^3 j^jJusj A-cl^C (lj) 

. j-S jJj lj I 4^4 3 JuiLii 


SJmLa£ - \ \ 

4-«-L>. fkJxlJLJI 4 jJLv ^IjL>3LujI J |3~>rtj 


N 2( g) + 2C>2(g) ^ 2N0 2 (g) ^ ^ Y 

: 4„tJ LLJI 4 t jJj 1 JaiiaJ I 4_t4^- L at ^ a-i L«uJLI ( K.p ) 4^3 t_(, 


N 2 = 0.4 atm < 0 2 = 2 atm < N0 2 = 4 atm 


y*u/y*wj/vi J jjLri-a^i > 4ir4La^ai6^ 





































y* u/y* w j*L_jdi - j jVi jjj ri - cL 


jSUt - A_4 LjlT1 a A 3^1 $ Hi T^al 


* 'iLoL^SUl uj V .i LjujJ Ls - \ T 

?CujJLyjJI {jjO (III) J^bL>ull hLcunSI J i^v>»J t hrf 


: j*ux£ - \ t 


. 4_j^3 J-d Ii^tS I CjLiSj_ 4 j» t ' •■»•" mJ 


: jouJi - \ 0 

JjJL>b4j ljLLj-J JjJL>wd u J—c- '- d T JI (j_SLdJ Sf 

.i. .:! d-3LI' aJjV ' j» I Ji^uluj Li 


y*u/y*wj/vi J jjiri-ajt^i > aJ2La^2Lkau 












































Y* M/Y.W ^ijjJI fL.*!! - JjSri jjJ_N - *L 


jSUl -4_4L*Jl 4 A _Lul J Jj! ^1_4J| 5.31, $ uI ^jl 


: ^yl^. J.^,^J > <Lo I lj V J Lat^l Lj 

u-« o^[ er^ "2,1 (0 

•Od>V t>* Lhfj^ OrO 


1.5 < C l U £ ir>Tt ljQjj_i^j (oTLS^t tt-nl-W - \ V 

0.8 M ju^j i ja»> 15 ml 

♦ ^ L LoJl ^ ~iLlm3 L_UU^I 

[Ca = 40,C= 12,0 = 16] 


y*u/y*wj/vi jjjLri-a^i > 4ir2La^ai6^ 
































































y* u/y* w j*L_jdi - j jVi jjj ri - cL 


jSUt - A_4 LjlT1 a a 3^1 $ Hi *»^al 


: <Lo Ll^SJ I la' V J Lst^i Li ^ A 

9(11) JUJL>iJt Ci’iLijmS (HI) lJUjl>JI jujjJS (J 


y*u/y*wj/vi J jjiri-ajt^i > aJ2La^2Lka^ 











Y* M/Y.W ^ijjJI fL.*!! - JjSri jjJ_N - *L 


jSUl -4_4L*Jl 4 A _luI Jjj! ^l_4jl 5.31, 4 ui ^jl *»1al 


*(v) jU?) o* j»p«j - ^ S 

: SjLuJl ^lC. Jl JlTl ^rlt^^<ttl i-u St 

•<_yj l£C pUiL *X I (_yl^ ^yS-ysLu Jj ^4l_gj Tu .U.»j 1 <L yl^ LtU j» llilj (^l) 
L-lj-UO (J-U^Ls* ;,'wS» Loj-Ls ' &C.J-LU (—<-luLZlJ JLlc (lj) 

.ij^A^LaH <a-T I j~Sj3 


*(^) J* (') 6^ J-P«3 " * * 

:<LuLt4_jS^1 2Q.3LuJU £uJ»j 

.CJilj£ j£,U3 (1) 


*(v) J* (0 j-p^» - * ' 

t 5jl^>Jl u 

.jjLLujil (1) 

jVl (lj) 


y*>a/y*>v JjVi jjjLri-a^i > 4ir2La^ai6^ 





















Y* U/Y* W ^u/ljjJt j*L_jdl - JjVl jjJ _Jl - cL 


jSUt - A_4 LjlT1 a a 3^1 $ Hi *»^al 


: A>» i>» (<at t Aj L?* V t bo* I - Y Y 

♦♦ ♦ ♦ f- ^ 

: Ihlf L 4 Ijbj 4j 3JL0 > >L£^w«J ' 

FeCl 3 © 
CuCl 2 © 
ScCl 3 © 
CoCl 2 © 


^J^Lsl4 A_jG£ ^4 <L. (Jb j»j£bLWt Cul lu\ 4_tbtS) - YV 


! J.Lo£ - Y t 


s- # 

CuuL'j-tSLJ I (jjjl t b uiK 11 ( _ y ii i rtii-b ott tUbjjiSjjI ^j^*> 4 **• j»JL> 


■CUtJ 


.oLuj»j£JI (jjji t j»jL>Juitj ^Tj 


Y ♦ >A/ Y * YV JjVl 



























Y* M/Y.W ^ijjJI fL.*!! - JjSri jjJ_N - *L 


jSUl -4_4L*Jl 4 J^jQll A Lul J Jj! ^1_4J| 5.31, $ uI ^jl 


^ylc. I ^ L l T cjj-lS^ 1 t y ^y L cuV t J^>SJ I J_^liu * 1 « * - Y o 

.^_uLum 5UI LjVjbb^Hj ^115 ys»j .Jj^SUl 


L y-2 50 3iJ—+I J-CX4 I 15 J_o( ^ji^SjLjj -LJlc. - Y*\ 
•i*ij^v 9.35 jU ^ iiOS ^jLo 

.jlalt 2U>tfl ami t_ua^l 


y ♦ y a/ y ♦ > v JjVi jjjLri-a^i > 4ira-a^aifca4j 

































































Y* U/Y* W jjJt j*L_jdl - JjVl jjJ N - cL 


jSUt - A_4 LjlT1 a a 3^1 $ Hi *»^al 


/^\\ : 5Lu_jJ^JI dujuuua ( A) ljS >4 - Y V 

<T)Vcooch 3 ~" - * ^ 

' t *LuLt.»-tS3I 

.(A) c-^j^Ji^iNaOH^Lbij^i :V/i 

.(A) i— juo jijA j- uju iSj ^LoulI JJL>l1II : LjLj 


y ♦ > a/ y * > v jjVi 





































Y* M/Y.W ^ijjJI fL.*!! - JjSri jjJ_N - *L 


jSUl -4_4L*Jl 4 A _luI J Jj! ^l_4jl 5.31, 4 ui jjL^fclLal 


t(v) J* (?) o^2uU»Vl J-OO - YA 
t SjUdJt Jl jJI ^y4. 1 aJl > t-WiSl 

3-UoSI LJ^cliu oljLx^f jJllOlA fjji 4_Uj^S 3I I U.«TmU Lslajt (I) 

.<UjUJD jJIJJliklj 

^jLoJb (J Ij 3 JLuiSI J^Ldj J ^Ai>- <Luj^S ilisLLa l^lc^ILLi 4^1ajl (lj) 


s 

$ A uaJli I <_J Liu/ j ^ | jy ^4 ^jj 1^1 ^ ‘ - Y ^ 


: JSU I JLs*i j Ut Jli*ia/I c- u S> 1 - T * 

. i>j j L J t Ju-utS I 

s# 

.^j-LuajUJl :LuIj 


x*\a/x*\v JjVi jjjLri-a^i > 4 ir 2 La^ai 6 ^ 


















































Y* U/Y* W ^jjJt j*L_jdl - JjVl jjJ _N - cL 


jSUt - A 4 Util A A u/IjlAJI 3jL^_ui J)i -»■"*< 


l JmU>& - V \ 


i aJ I iXC. LLl< 3 s « r 3 4->JiimtT I ^jSlaSl! I JLJ -UL ljLa£j_4 JL>uL 


4JJ) 


»il 4 J(K b ) ^L-^CuLSlijjJ^O.l j^L_akJ - ft 

s igjLuj 4J ^yjuL^jj jul^s i ^Us ‘ 4x10 ^ 


9 © 
11.3 © 

5 © 
2.7 © 


, > *^-rr 

.(II) JU JL>JI Cj^TLxoS jl (^-jA-LoJ JLl£. (Ill) JU JL>J I -JLcutSl ij^S^U Jkj 


y*u/y*wj/vi J jjiri-ajt^i > ai2La^2Lkau 




































Y* M/Y.W ijjJI fL.*!! - JjSri jjJ_N - *L 


jSUl -4_4L*Jl 4 A _Lul J Jj! 5.31, $ uI ^jl 


s ( v ) ji (i) ^Juu-yi^j - rt 

: i >Y^Lt<jL' ^ -7^ 

. 5jlj^>JI 2 l>.j^ (1) 

I I jjj I (lj) 


1.43 l^luis Na2C0 3 . X H 3 0 Jj u>4ti i^j_u» lj'jjIj < L Ju ^ , -to 

.j»i jj* 0.53 jllc I4 HIH S £a2j3 C o . b*Mj 


[C= 12,0 


16,H 


.jJLUll «. ba ljVj^4 .3 JLc. >_uu> I 

1 , Na = 23] 


y*>a/y*>v JjVi jjjLri-a^i > 4ir2La^ai6^ 























Y* U/Y* W jjJt j*L_jdl - JjVl jjJ N - cL 


jSUt - A_4 LjlT1 a A 1j.it> 5^1 $ Hi J)l ^1 


j a-u L^ ll ljV .3 LjujJLi - T1 

jLaS^JI ^4 I L? J^ J i^Vi L-iuS 


m 


T.U/T.WJjVt j^aJI-iL»l > «B2Ullal)Jbta»j 




























Y* M/Y*W ^ijjJI fL.*!! - JjSri jjJ_N - *L 


jSUl -4_4L*Jl 4 A _ luI j Jj! ^l_4jl 5.al 4 ui *»1al 


«(u) jicO^ajU-yij^-rv 

Lj^f.iLs-4 'iulIS (jjju) <^»tl \ , UX. 

.j^jL^lt (!) 

1 *. 1 1 >tA>’■ .it 1 (l_i) 


2L£LLJl 2ULu^! J dJtjfciVt ^Vl c_J£t - r A 



: {Jj trA4JI (JSLtult - Y* ^ 


.(Kc) 

. _L>- I J~^ ! 
. JL>. 1^1 I iJjlujJ 

9 - 

. JUwtjJI j jji Jiil 
. Iji a iS) tJ^'LuLi 


© 

© 

© 

© 


r.u/t«>v jjSri j^d)i-aA»i > UJ2LdiaUJLj6mj 


m 



















































Y* U/Y* W jjJt j*L_jdl - JjVl jjJ N - cL 


jSUt - A_4 LjlT1 a a 3^1 $ Hi *»^al 


- ■U'3> „ t ~yt 2 -ajSLa 0.34 1 <hi X^>> 4—uLoL>> <L_l L >. - 1 » 

t jA L$J <jL£ fats .^taLuih 

Pt-H 2 / 2H + // Cu 2 * / Cu° 

JLu^b -A^jv t_utt>l 


JLuuSj^JUA JlLc t j^ix>b4 jauI L.(jgilult j^uLDl - 1 ^ 

: jA 4JjjL>t4 ^yJl 

Fe 2+ Q 
Fe 3+ Q 
Cu 2+ © 
Al 3+ © 


y*u/y*w jyvi J jjiri-ajt^i > aJ2La^2Lkau 
























Y* M/Y. W - JjSri jjJ_N - 9.1 


SJ\ - A aLalt 4 A o/ljJJl S^l i7( ^jl 



.(*) - tr 

: J <«a>o > ajK A-u Ll+ j SJ I lj 'V J Lt*} U j 

. (_J L) tLs I 'if I (l) 

jjji* iy* ( 4 O 


y*u/y*wj/vi jjjLri-a^i > 4ir2La^ai6^ 



































Y* U/Y* W ^u/ljjJt j*L_jdl - JjVl jjJ _Jl - cL 


jSUt - A_4 LjlT1 a a 3^1 $ Hi *»^al 


(A) (B) 


: I JjUi ^ 4 AI (JsituiI - i £ 

9(A) t 6d>j bLa :^Tj) 

.aJUC OJL>u J^La3JI -ul_*£ x_a 


jj / ..A~t| ^4 9I j-u£. t I l_cjIOJL>i_i bLa :lil_j 


uU ujj £ (Ksp) (—t '“^- 1 j3—> 9 wL_>'3Vt ,J_U3L>I_J 2j) ir* t La - t 0 

. lxl O' 3 M Lgl 2L_jliVl jb Laic Ba 3 (P 04)2 fj—Jjl—Jl 


y*u/y*wj/vi 







































